INTRODUCTION
The system anmionla-water has been investigated by many workers, Rupert (1909 Rupert ( ), (1910 , Sm1ts and Postina (1911) , Postma (1920) , Elliott (1924) , Giauque and Hildenbrand (1953) . AU results indicate that the system has two stable hydrates NH3 0H20 and 2NH3 .H20, which will be referred to as aimnonium hydroxide and ainmonium oxide respectively. The crystal structure of neither of the two hydrates has been reported. The values mentioned for the melting points vary for the different investigators. Giauque and Hildenbrand (1953) report 194.15 0 K for the hydroxide and 194.3 2°K for the oxide.
The crystal structure of the oxide and the lattice constants of the: hydroxide have been determined by X-ray diffraction and the results are described below. Giauque and Hildenbrand (1953) have foundthát the oxide has a transition region at about 50-55 0 K. As our determination was made at about -100 0C our results petain to the high temperature form only.
Preparation of the samples.
The required amounts of ammonia and water vapor were measured out in a gas burette and condensed in a thin-walled Pyrex glass capillary with liquid nitrogen. Each capillary had a smafl bulb blown at the end to permit the use of a sizeable sample. In order -3-to have the liquid of the desired composition, an allowance was made for the fact that the vapor has a higher ammonia content than the liquid0 After being filled, the capillary was sealed off and used as the X-ray diffraction sample0
.. .
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The ammonia was prepared from ammonium chloride C.P. according to the method of Overstreet and Giauque (1937) The water was distilled twice0
Apparatus0 .
The following Roentgenphotographs were taken:. Debye-Scherrer, oscillation, and equi4nclination Weissenberg.0 . The sample was mounted vertically in the D.ebye-Scherrer and oscillation cameras and horizontally in the.Weissenberg cairiera0. It was cooled with.a stream of cold nitrogen gas produced by electrical heating of .
liquid nitrogen in a small Dewar0 This. Dewar was .equipped..with an automatic refilling mechanism governed by a float0 In this way, a picture series . extending over several days was possible0
The quantity of cooling gas and the size of the duct were so chosen that frosting over was not troublesome0 .
The diameter of the Deby-Seherrer camera was 180 mm, and those of the oscillation and Weis.senberg cameras. were 5703 mm..
The preliminary investigations and the measurement..ofthe .
lattice constants were made with the Debye-Scherrer camera0
The structure factors were determined with the oscillation and the Weissenberg photographs of single crystals0
The Weissenberg camera was modified for our purpose by using a film holder having only the lower half of the film, so that the cooling was not interrupted between exposures0 All .hotographs were taken with. CuX a radiation (k. 154l8 )...
.:

Preliminary investigation
Samples were prepared with widely varying concentrations and powder photographstakén thereof0 Starting with pure aonia increasing amounts of water were added0 Besides the lines of ammonia, another set appeae whiôh was attributed to the ammónium oxide0 This set could be indexd as tetragonal with lattice constants b = .841 ±.003 and .
5.33 ± 002 at 959 ± 10 0 00
Increasing water concentration gave a third set attributed to the ammonium hydroxide0 This set could be indexed as hexagonal with lattice constants:
We were not able to get a picture of the conclusive cornerstone:
ice and hydroxide together, as the liquid supercooled and could not be brought to crystallization0
The following table of compositions and sets of lines oberved strongly supports our interpretation: . , .
( The ratios between the intensities of the lines in any one set stayed the same, when the concentration of ammonia was varied. In no case were lines observed not attributable to any of the three sets.
The growing of a single crystal of ammonium oxide in the capillary was extremely difficult when the mole fraction of ammonia in the liquid was incorrect by only 0,02. This is a strong indication that the oxide does not form solid solutions with either ammonia or ammonium hydroxide. A more accurate proof based on thermal measurements will be given by Giauque and Hildenbrand (1953) e1sewhere
Determination of structure factors. The observed structure factor magnitudes obeyed the foflow.-ing relations: , L ; 1/2 -, 1/2 + , ; , , j; 1/2 + x, 1/2 -, ;
1/2 + , 1/2 -, 1/2 + z.
They require that two ammonia molecules be situated on top of 0 each other in the direction Of the £-axis 5.33A, while leaving
502-
great open spaces elsewhere in the unit cell0
The special four fold positions, 0, 0, 0, 0 9 0, 1/2, 1/2, 1/2, 0, 1/2, 1/2, 1/2 1/2, 0, 0, 1/2, 0, 1/2, 0 9 1/2, 0, 0, 1/2, 1/2 are not possible for the same reason0
The general four fold positions,
require that F(hki) = F(hk, ..t + 2), except for the dependence of e on the atomic form factor0 capillary, but no.correction for this error was attempted0 Table 2 gives the values of the atomic coordinates. Table 3' and Figure. 3 . show the distances between the atoms and the, angles between the lines connecting them. Table 4 give.s the. observed and calcilatéd structure -factors0 The latter ones are multiplied by the temperature factor given above0
The reliability faótor :.
R
Zll'obs I Fcalc I LI FObSI calculated from Table 4 for the different layers is: 019; 019;
Ol9; 013 and 019 for the zero, firCt, second, third and fourth layer reflections respectively, using only the observed reflections0
Description of the structure0 Figure 2 gives the interpretation of the electron density map
in Figure 1 The bulges in the level 1/2 e/ 3 around the 0 and one of the two around the N1 atom are considered to be hydrogen atoms0
We have no explanation for the second bulge0 Thus we assume the water molecules to be completely situated in the mirror planes at z = 025 andz = 075 with their hydrogens close to the lines directed to the nearest N 1 and N11 atoms in the same planes0
The distances given in Table 3 The shape of the heat capacity curve observed by Giauque and Hildenbrand (1953) suggests that at the transition region rotation sets in. The ammonia molecules at the NII form only one bond and thus do not form part of a molecular lattice like the ones at the N1 positions and like the water molecules0 The most plausible inference is that the ammonia molecules at the N positions rotate0
This agrees with the fact that the electron density at N11 is about 20% lower than at N1 . , 462.
-18- Table 2 .
Coordinates of the heavy atoms from electron density map in Figure 1 . -21- Table 4 Observed and calculated structure factors. Projection on the plane 001.
Bounded projection of y = 0 to y = 0.5 on the plane 001.
